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Description 

Background of the Invention 

[0001] The present invention relates to a blood sam- 5 
pling device that incorporates a lancet assembly for 
piercing the skin, and more particularly to a blood sam- 
pling device having a particular type of lancet holder for 
holding the lancet assembly. 

[0002] A conventional blood sampling device has a 
lancet assembly in the form of a generally cylindrical 
plastic body in which a needle-like lancet is disposed. A 
portion of the plastic body has a number of outwardly 
extending ribs disposed thereon. A conventional lancet 
assembly is shown, for example, in Fig. 6 of U.S. Patent 
No. 4,976,724 to Nieto, et al. The lancet assembly is 
held within a generally cup-shaped lancet holder by an 
interference fit. The lancet holder is typically disposed 
within a housing along with an actuator mechanism for 
moving the lancet holder between a cocked position, a 
puncture position, and a resting position intermediate 
the cocked and puncture positions. 
[0003] A conventional lancet assembly also includes 
a plastic protective cap that covers the sharp tip of the 
lancet to prevent inadvertent skin puncture prior to use 
of the blood sampling device. When a blood sample is 
to be taken, the lancet assembly is forced into the cylin- 
drical opening formed in the cup-shaped lancet holder, 
and the protective cap is twisted off the lancet assembly 
so that the tip of the lancet is exposed. To prevent the 
lancet assembly from turning within the lancet holder 
when the protective cap is twisted off (the interference 
fit is typically not strong enough to prevent such turning), 
the interior of a conventional, industry standard lancet 
holder is provided with a plurality of angularly spaced 
ribs which prevent rotation of the lancet assembly by 
making contact with the outwardly extending ridges of 
the lancet body. Although such ribs are useful in pre- 
venting unintended rotation of the lancet assembly rel- 
ative to the lancet holder when the protective cap is 
twisted off, they may hinder the insertion of the lancet 
assembly into the lancet holder if the lancet assembly 
is not properly oriented relative to the lancet holder. This 
may cause frustration to the user of the blood sampling 
device and/or improper seating of the lancet assembly 
within the lancet holder. 

[0004] U.S. Patent No. 4,442,836 to Meinecke, et al. 
discloses a blood lancet device having a lancet holder 
of the type described above which is adapted to be in- 
serted into a lancet holder having a hexahedral-shaped 
aperture with a square cross-section, as shown in Fig. 
6 of the patent. The Nieto, et al. patent referred to above 
discloses a blood sampling device in which a lancet as- 
sembly having a protective cap is inserted into a collar- 
shaped lancet-holding mechanism having a tubular 
chamber, with an interference fit between the lancet as- 
sembly and the lancet holding mechanism. 



Summary of the Invention 

[0005] The invention is directed to a blood sampling 
device having a housing, a lancet assembly, a lancet 
holder which is movable in a lancing direction between 
a cocked position and a puncture position, and an actu- 
ator mechanism disposed in the housing for causing the 
lancet holder to move from the cocked position to the 
puncture position. The lancet assembly has a lancet 
with a sharp tip, a lancet body having at least two angu- 
larly spaced ribs which extend outwardly from a central 
portion of the lancet body, and a protective cap covering 
the sharp tip of the lancet, the protective cap being at- 
tached to the lancet body so that the protective cap is 
twistably removable from the lancet body. 
[0006] The lancet holder has an aperture formed 
therein, the aperture having a cylindrical shape and be- 
ing substantially unobstructed so that the lancet body 
may be inserted into the aperture in any angular orien- 
tation relative to the lancet holder, and the blood sam- 
pling device includes means for preventing significant 
rotational movement of the lancet body relative to the 
lancet holder when the lancet body is disposed in the 
aperture formed in the lancet holder and when the pro- 
tective cap is subject to an angular force sufficient to 
twist the protective cap off of the lancet body. 
[0007] The cylindrical aperture formed in the lancet 
holder is defined by a plurality of curved interior surfac- 
es, and the preventing means is provided as a plurality 
of grooves formed in the lancet holder, each of the 
grooves separating an adjacent pair of the curved inte- 
rior surfaces. The blood sampling device may also in- 
clude means for maintaining the lancet holder in the 
cocked position and means for releasing the lancet hold- 
er from the cocked position to cause the actuator mech- 
anism to force the lancet holderfrom the cocked position 
to the puncture position. 

[0008] These and other features of the present inven- 
tion will be apparent to those of ordinary skill in the art 
in view of the detailed description of the preferred em- 
bodiment, which is made with reference to the drawings, 
a brief description of which is provided below. 

Brief Description of the Drawings 

[0009] 

Fig. 1 is a top view of one embodiment of a blood 
sampling device in accordance with the invention; 
Fig. 2 is a side view of the blood sampling device of 
Fig. 1; 

Fig. 3 is a cross-sectional view of a portion of the 
blood sampling device taken along lines 3-3 of Fig. 

2; 

Fig. 4 is a cross-sectional view of the portion of the 
blood sampling device shown in Fig. 3 when the 
blood sampling device is in a cocked position; 
Fig. 5 is a side view of a portion of a release mech- 
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anism incorporated within the blood sampling de- 
vice; 

Fig. 6 is a cross-sectional view of a lancet assembly 
disposed within a lancet holder; and 
Fig. 7 is a perspective view of the lancet assembly 5 
disposed within the lancet holder. 

Detailed Description of the Preferred Embodiment 

[0010] Fig. 1 illustrates a preferred embodiment of a 
blood sampling device 10 for taking a sample of blood 
from a person. Referring to Fig. 1, the blood sampling 
device 1 0 has a main housing portion 1 2, a housing por- 
tion 14 movable relative to the main housing 12, an end 
cap support 16 connected to the main housing 12, and 
an end cap 1 8 that may be attached to the end cap sup- 
port 1 6 and supported thereon by a pair of support arms 
20 integrally formed with the end cap support 18. 
[0011] When used, the movable housing 14 is pulled 
away from the main housing 1 2 to move an internal lanc- 
ing mechanism to a cocked position, and then a push- 
button 22 is pushed to actuate the lancing mechanism 
so that the sharp tip of a lancet is forced through a hole 
(not shown) in the left-hand end of the end cap 18 to 
cause a skin puncture to be made. The blood sampling 
device 10 may be provided with a number of different 
end caps 18, each having a different width, to facilitate 
the formation of skin punctures of various depths. 
[0012] Fig. 3 is a cross-sectional view of a portion of 
the blood sampling device 10 with the end cap 18 and 
end cap support 16 not shown. Referring to Fig. 3, a 
lancet assembly 30 having a lancet body 32 (schemat- 
ically shown) and a lancet 34 is frictionally supported 
within an internal cylindrical aperture formed in a cup- 
shaped lancet holder 36 by an interference fit between 
outer portions of the lancet body 32 and curved inner 
surfaces in the interior of the lancet holder 36. 
[0013] The lancet holder 36 is connected to an elon- 
gate shaft 38 by being integrally formed therewith. The 
shaft 38 has an enlarged end 40 which is supported 
within the movable housing 14. A drive spring 42 is dis- 
posed around the shaft 38 between the lancet holder 36 
and a C-shaped spring stop 44 (see also Fig. 4) inte- 
grally formed with the main housing 12. 
[0014] The movable housing 14 has a pair of elongate 
spring trays 48 integrally formed therewith. A return 
spring 50 is disposed within each of the spring trays 48, 
the left end of each return spring 50 being disposed 
against a left-hand internal surface of the spring tray 48 
and the right end of each return spring 50 being dis- 
posed against a spring stop 52 integrally formed with 
the main housing 12. The spring stops 52 extend into 
the spring trays 48 through an elongate slot 54 (see Fig. 
4) formed in the bottom portion of each tray 48. 
[0015] Referring to Fig. 3, a damping arm 60 and a 
retaining arm 62 are disposed adjacent opposite sides 
of the lancet holder 36. The damping arm 60 has a first 
end 64 which is held within a retaining structure 66 in- 



tegrally formed with the main housing 12 and a second 
pointed end 68 which is disposed adjacent a corrugated 
surface 70 formed on an outside portion of the lancet 
holder 36. The retaining arm 62 has a first end 72 which 
is held within a retaining structure 74 integrally formed 
with the main housing 12 and a second pointed end 76 
which is disposed adjacent an angled stop member 78. 
The lower side of the retaining arm 62 rests on a support 
member 80. The arms 60, 62 are biased inwardly to- 
wards the lancet holder 36 so that they make contact 
with the outer sides of the lancet holder 36. 
[0016] Fig. 3 shows the interior of the blood sampling 
device 10 when not in use when the lancet holder 36 is 
disposed in a resting position between a puncture posi- 
tion and a cocked position. Fig. 4 illustrates the interior 
of the blood sampling device 10 (the lancet assembly 
30 is not shown) when the lancet holder 36 is in a cocked 
position in which the movable housing 14 has been 
pulled away from the main housing 12. 
[0017] Referring to Fig. 4, to move the lancet holder 
36 from its resting position to its cocked position, the 
movable housing 14 is pulled away from the main hous- 
ing 1 2, against the force of the drive spring 42, until the 
angled stop member 78 formed on the lancet holder 36 
moves past (to the right of) the pointed end 76 of the 
retaining arm 62. At that point, the bias of the retaining 
arm 62 will force its pointed end 76 inwardly, so that the 
pointed end 76 makes contact with the side of the lancet 
holder 36 disposed to the left of the angled stop member 
78. When in that cocked position, leftward movement of 
the lancet holder 36 due to the drive spring 42 is pre- 
vented due to the contact between the pointed end 76 
of the retaining arm 62 and the angled stop member 78. 
After the lancet holder 36 is placed in the cocked posi- 
tion, the user allows the return springs 50 to force the 
movable housing 14 back to its initial position adjacent 
the main housing 12. 

[001 8] The lancet holder 36 is guided between its rest- 
ing and cocked positions by a guide rib 82 (Fig. 7) 
formed on the bottom portion of the lancet holder 36 that 
rides within a groove 84 formed between a pair of raised 
guide rails 86 formed in a bottom interior portion of the 
main housing 12. 

[0019] To make a skin puncture, the end cap 1 8 is at- 
tached to the blood sampling device 10 with the lancet 
holder 36 in the cocked position, the end cap 18 is 
placed firmly against the skin where the puncture is to 
be made, and the pushbutton 22 is pressed. Referring 
to Figs. 4 and 5, pressing the pushbutton 22 will cause 
an angled release arm 90 (Fig. 5), integrally formed with 
the bottom of the pushbutton 22 and which passes 
through an aperture (not shown) in the main housing 12, 
to force the retaining arm 62 away from the lancet holder 
36 so that leftward movement of the lancet holder 36 is 
no longer prevented by the contact of the angled stop 
member 78 with the pointed end 76 of the retaining arm 
62. As shown in Fig. 5, spring means in the form of an 
elastically deformable foam material 92 is disposed be- 
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tween the pushbutton 22 and a portion of the main hous- 
ing 12 to bias the pushbutton 22 to its non-actuated po- 
sition. 

[0020] Upon release of the lancet holder 36 as de- 
scribed above, the drive spring 42 will force the lancet 
holder 36 to the left in Fig. 4 until the sharp point of the 
lancet 34 (Fig. 3) passes through the hole (not shown) 
in the end cap 1 8 to make the puncture. When the punc- 
ture is made, the drive spring 42 will be in a stretched 
position, and immediately after the puncture is made the 
contraction of the drive spring 42 will draw the lancet 
assembly 36 back towards its resting position shown in 
Fig. 3. 

[0021] As the lancet holder 36 moves from its punc- 
ture position back to its resting position shown in Fig, 3, 
the pointed tip 68 of the damping arm 60 will make fric- 
tional contact with the corrugated surface 70, which fric- 
tional contact will decelerate or damp the movement of 
the lancet holder 36. Such damping prevents the drive 
spring 42, due to its natural tendency to oscillate (due 
to its being elastically deformable), from causing a sec- 
ond, unintended skin puncture to be made. As used 
herein, the term "corrugated" refers to a surface having 
raised ribs or other structures, either regularly or irreg- 
ularly spaced, for providing an increased amount of fric- 
tion when the surface is brought into contact with a 
damping member. 

[0022] Fig. 7 is a perspective view of the lancet as- 
sembly 30 disposed within the lancet holder 36. Refer- 
ring to Fig. 7, the lancet assembly 30 is shown with a 
protective cap 94 which has a portion that is integrally 
formed with the lancet body 32 and which covers the 
sharp point of the lancet 34. Prior to using the blood 
sampling device 10, the lancet body 32 of a new lancet 
assembly 30 is inserted into the cylindrical aperture dis- 
posed in the lancet holder 36, and then the protective 
cap 94 is twisted off of the lancet assembly 30, in the 
direction of the arrow shown in Fig. 7. 
[0023] Fig. 6 is an enlarged cross-sectional view of a 
portion of the lancet body 32 when inserted into the lan- 
cet holder 36. Referring to Fig. 6, to prevent significant 
rotation of the lancet assembly 30 relative to the lancet 
holder 36 when the protective cap 94 is twisted off, the 
interior of the lancet holder 36 is provided with six 
grooves 96, each of the grooves 96 being disposed be- 
tween an adjacent pair of curved surfaces 98 which to- 
gether define the cylindrical shape of the internal aper- 
ture formed in the lancet holder 36. The edges between 
the grooves 96 and the curved surfaces 98 act to pre- 
vent significant rotation of the lancet body 32 by making 
contact with four angularly spaced ribs 100 which ex- 
tend outwardly from a center portion of the lancet body 
32. 

[0024] Because cylindrical aperture formed in the lan- 
cet holder 36 is substantially unobstructed by internal 
ribs or other structures, the lancet body 32 may be in- 
serted into the cylindrical aperture in any angular orien- 
tation relative to the lancet holder 36. 



[0025] All of the components of the blood sampling 
device 10, except for the springs 42, 50, the lancet 34, 
and the foam material 92, may be composed of plastic. 



Claims 

1 . A blood sampling device, comprising: 

10 a housing (12); 

a lancet assembly (30) comprising: 

a lancet having a sharp tip; 
a lancet body (32) which supports said lan- 
15 cet, said lancet body (32) having at least 

two angularly spaced ribs which extend 
outwardly from a central portion of said lan- 
cet body (32); and 

a protective cap (94) covering said sharp 
20 tip of said lancet, said protective cap (94) 

being attached to said lancet body (32) so 
that said protective cap (94) is twistably re- 
movable from said lancet body (32); 

25 a lancet holder (36) which is movable in a lanc- 

ing direction between a cocked position and a 
puncture position, said lancet holder (36) hav- 
ing an aperture formed therein, said aperture 
having a cylindrical shape and being substan- 
30 tially unobstructed so that said lancet body (32) 

may be inserted into said aperture in any angu- 
lar orientation relative to said lancet holder (36); 
and 

an actuator mechanism disposed in said hous- 
es ing for causing said lancet holder (36) to move 
from said cocked position to said puncture po- 
sition; 

characterised in that 

40 said aperture being defined by a plurality of curved 
interior surfaces (98) and said lancet holder (36) 
having a plurality of grooves (96) formed therein, 
each of said grooves (96) separating an adjacent 
pair of said curved interior surfaces (98). 

45 

2. A blood sampling device as defined in claim 1 
wherein said aperture is defined by at least four 
curved interior surfaces (98) and wherein four 
grooves (96) are formed in said lancet holder (36), 

50 each of said grooves (96) separating an adjacent 
pair of said curved interior surfaces (98). 

3. A blood sampling device as defined in claim 1 
wherein said aperture is defined by at least six 

55 curved interior surfaces (98) and wherein six 
grooves (96) are formed in said lancet holder (36), 
each of said grooves (96) separating an adjacent 
pair of said curved interior surfaces (98). 
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A blood sampling device as defined in claim 1 
wherein said actuator mechanism comprises a 
drive spring (42) for forcing said lancet holder (36) 
from said cocked position to said puncture position 
and wherein said blood sampling device (10) addi- 
tionally comprises: 

means for maintaining said lancet holder (36) 
in said cocked position; and 
means for releasing said lancet holder (36) 
from said cocked position to cause said drive 
spring (42) to force said lancet holder (36) from 
said cocked position to said puncture position. 



Patentanspriiche 

1 . Blutentnahmegerat, umfassend: 
ein Gehause (12); 

eine Lanzetten-Anordnung (30), umfassend: 

eine Lanzette mit einer scharfen Spitze; 

einen Lanzetten-Korper (32), der die ge- 
nannte Lanzette stutzt, wobei der genann- 
te Lanzetten-Korper (32) mindestens zwei 
im Winkel beabstandete Rippen aufweist, 
die sich nach aussen vom Zentralbereich 
des genannten Lanzetten-Korpers (32) er- 
strecken; und 

eine Schutzkappe (94), die die genannte 
scharfe Spitze der genannten Lanzette be- 
deckt, wobei die genannte Schutzkappe 
(94) so am genannten Lanzetten-Korper 
(32) angebracht und befestigt ist, dass die 
genannte Schutzkappe (94) drehbar vom 
genannten Lanzetten-Korper (32) abge- 
nommen werden kann; 

eine Lanzetten-Halterung (36), die beweg- 
bar in Stech-Richtung zwischen einer 
Sperr- und einer Punktur-Position ist, wo- 
bei die genannte Lanzetten-Halterung (36) 
einen darin ausgebildeten Offenraum auf- 
weist, wobei der genannte Offenraum eine 
zylindrische Gestalt aufweist und im We- 
sentlichen unbehindert ist, so dass der ge- 
nannte Lanzetten-Korper (32) in den ge- 
nannten Offenraum in jederWinkelorienta- 
tion, relativ zur genannten Lanzetten-Hal- 
terung (36), eingefuhrt werden kann; und 

einen Betatigungsmechanismus, der im 
genannten Gehause bereitgestelit ist, urn 
zu verursachen, dass sich die genannte 



Lanzetten-Halterung (36) aus der genann- 
ten Sperr- in die genannte Punktur-Positi- 
on bewegt, 

s dadurch gekennzeichn t, dass 

der genannte Offenraum durch eine Vielzahl 
gekrummter innerer Oberflachen (98) definiert und 
abgesteckt ist und die genannte Lanzetten-Halte- 
rung (36) eine Vielzahl darin ausgebildeter Nuten 
10 (96) aufweist, wobei jede der genannten Nuten (96) 
ein benachbartes Paar der genannten gekriimmten 
inneren Oberflachen (98) trennt. 

2. Blutentnahmegerat gemaB Anspruch 1 , worin der 
15 genannte Offenraum durch mindestens vier ge- 

krummte innere Oberflachen (58) definiert und ab- 
gesteckt ist und vier Nuten (96) in der genannten 
Lanzetten-Halterung (36) ausgebildet sind, von de- 
nen jede der genannten Nuten (96) das benachbar- 
20 te Paar der genannten gekriimmten inneren Ober- 
flachen (98) trennt. 

3. Blutentnahmegerat gemaG Anspruch 1 , worin der 
genannte Offenraum durch mindestens sechs ge- 

25 krummte innere Oberflachen (98) definiert und ab- 
gesteckt ist und sechs Nuten (96) in der genannten 
Lanzetten-Halterung (36) ausgebildet sind, von de- 
nen jede der genannten Nuten (96) das benachbar- 
te Paar der genannten gekriimmten inneren Ober- 

30 flachen (98) trennt. 

4. Blutentnahmegerat gemaft Anspruch 1 , worin der 
genannte Betatigungsmechanismus eine Triebfe- 
der (42) zur erzwungenen Bewegung der genann- 

35 ten Lanzetten-Halterung (36) aus der genannten 
Sperre in die genannte Punktur-Position umfasst, 
und worin das genannte Blutentnahmegerat (10) 
zusatzlich umfasst: 

40 Mittei zum Halten der genannten Lanzetten- 

Halterung (36) in der genannten Sperr-Positi- 
on; und 

Mittei zur Freilassung der genannten Lanzet- 
45 ten-Halterung (36) aus der genannten Sperr- 

Position, urn die genannte Triebfeder (42) zu 
veraniassen, die genannten Lanzetten-Halte- 
rung (36) aus der genannten Sperr- in die ge- 
nannte Punktur-Position zwangsweise zu be- 
so wegen. 



Revendications 

55 1 . Dispositif de prelevement de sang, comprenant : 
unboTtier (12) ; 

un ensemble (30) formant lancette, 
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comprenant : 

un lancette comportant un bout tranchant ; 
un corps (32) de lancette qui supporte la- 
dite lancette, 5 
ledlt corps (32) de lancette comportant au 
moins deux nervures espacees angulaire- 
ment qui s'etendent vers Pexterieur d'une 
partie centrale dudit corps (32) de 
lancette ; et 10 
un capuchon (94) de protection couvrant 
ledit bout tranchant de ladite lancette, ledrt 
capuchon (94) de protection etant fixe 
audit corps (32) de lancette, de sorte que 
ledit capuchon (94) de protection peut etre 15 
retire par torsion dudit corps (32) de 
lancette ; 

un porte-lancette (36) qui est mobile dans 
une direction d'incision entre une position 
retroussee et une position de perforation, 20 
ledit porte-lancette (36) comportant une 
■ ouverture formee dans celui-ci, ladite 
ouverture ayant une forme cylindrique et 
etant sensiblement non obstruee, de sorte 
que ledit corps (32) de lancette peut etre 25 
introduit dans ladite ouverture dans une 
orientation angulaire quelconque par rap- 
port audit porte-lancette (36) ; et 
un mecanisme d'actionneur dispose dans 
(edit boitier servant a provoquer le depla- so 
cement dudit porte-lancette (36) de ladite 
position retroussee a ladite position de 
perforation ; 



4. Dispositif de prelevement de sang selon la reven- 
dication 1, dans lequel ledit mecanisme d'action- 
neur comprend un ressort (42) d'entramement ser- 
vant a forcer ledit porte-lancette (36) de ladite po- 
sition retroussee a ladite position de perforation, et 
dans lequel ledit dispositif (10) de prelevement de 
sang comprend de plus : 

un moyen destine a maintenir ledit porte-lan- 
cette (36) dans ladite position retroussee ; et 
un moyen destine a liberer ledit porte-lancette 
(36) de ladite position retroussee pour amener 
ledit ressort (42) d'entramement a forcer ledit 
porte-lancette (36) de ladite position retrous- 
see a ladite position de perforation. 



caracterise en ce que 35 

ladite ouverture est definie par plusieurs sur- 
faces interieures incurvees (98) et ledit porte-lan- 
cette (36) comporte plusieurs rain u res (96) formees 
dans celui-ci, chacune desdites rainures (96) sepa- 
rant une paire adjacente desdites surfaces interieu- 40 
res incurvees (98). 



2. Dispositif de prelevement de sang selon la reven- 
dication 1 , dans lequel ladite ouverture est definie 
par au moins quatre surfaces interieures incurvees 45 
(98), et dans lequel quatre rainures (96) sont for- 
mees dans ledit porte-lancette (36), chacune des- 
dites rainures (96) separant une paire adjacente 
desdites surfaces interieures incurvees (98). 

50 

3. Dispositif de prelevement de sang selon la reven- 
dication 1 , dans lequel ladite ouverture est definie 
par au moins six surfaces interieures incurvees 
(98), et dans lequel six rainures (96) sont formees 
dans ledit porte-lancette (36), chacune desdites rai- 55 
nures (96) separant une paire adjacente desdites 
surfaces interieures incurvees (98). 
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